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(54) a^Hs§7| 



^ HeiA|a|^(brushless)DC2.^£| sj^xioil S?-x**J# 7 r xi^ a^MSS?!** a» 32^^, 2| 2| 

2* Al| 7Hsj g^Ho S ^4d*HH B Ap| S^xHoll qafo|e^j!f *|Ie.^xH (rare-earth magnet)£>^. q] S s^ *JcH£ ^ 

£3££15J ^AjO^loU £A|£jOl oi- 2|*jA>i2(H°J ^c(| g^SS, 



2006t3 12a 11^ lag sxii 11 mi oi xi m 1 a«n mioixi 



E. 8^ -g^r^^i^l ^aj ° -l sj^j *Ainf ^oi|A-i 5EA|^ 7|]^j 



10 : Sigx^cH 11,17: JHhS^xh&l 

12, 18 : x-U2S^-^H 13, 14 : #^}^«Ha|CH# § 

15 : #<^§ 16 : ^^A^cH 

111, 112 : ^-l? 

6MI*MI-e xM^£ §J |i|E!A£2a g# ^St ^ 5i^o|| ttfa^ o*|# ^ 7 |s£ r 7|o| gH^|A-| ^.^o 



0|^o^ 2#7|0{| SlCHAH^, ZL Sl^A^ajoj LH^Oll o^zp. X} .AHO| SEjCH ojcK £ 8 *' £ 9t=- ZL 41^1 °1| # £A|o| 7^ o| 



«o||Ai^ xw\y[ siS^cK o|5ioh g^o|| otcHA-i S#7|o| ^-±=. 4^01^, o|ol| ccj-ai- SigxiSicH (2)o||^ zl ^^<H! 
Lfl 7H2j g?xj^(3)o| ^*|s|oj at*. 



^ x|#*r ^IJHo^ yt f ufaf. z| oh cfli^og uH*|£|oi °|c r . ^ z| S?xH(3)€ £ 8SJ x|So|| S*£S 
aia^ao|(2)Ho|| oH-yHjcH ach 

o|«=H*> ^o|| ccfaf, S^*(:nS*so|(i)s| *|^^ ^^(3) A r o|)°j x[^s.y\ <g^ X [^(3)o\\ oj^H Sf^^o^ 
£1#7|2] ££3 T^, T = Pn{Oa • la • cosp- 0.5(Ld-Lq) • 12 • sin2p}H^ fiA|sjc^ o\7\A\ 9 1^123, <Dfe Sj-H^d, 
q^sj ^^A>^(3)oi| ojo^ ^xpl^JiLAl-^, Ld, Lq^ d^, q^^l^&i^, la^ SfS^d, q^2j SApJxj^-oj 3- 
d, q^s| S^p|S#s| q ^o S «E|o| Pn ^ ^q]^(pole-loganthm)o|cK 

a^!t!^:SSH0|cK ^A||^7fl^- T.IEE Japan, Vo I. 117-D, No 8, 1997S] ^# &=EahcK 

£ 92j ^BljSl 2)^A^CH(2)0||A1^ | 2^fij « ^^A^( 6 )0| A^SjA|o| ^ ^|>4AIO^ - 



at!cj| f oj^fV S#^|o|| Af§£}^ ^^x^(3, 6)€- 2i]B^o|eA^>M^ s| if^H (rare-earth magnet)^ a^s^. 

^JB^OIJEXH-E- ^7hOU, £§0| ^Oj^-Oi Cfo fc?h ^ # o^ - °iA|o| A^°!£7F ^1 njj ^oil sJS^soisj 

^^^1- oi^cK o|o|| y-sij, «|£f^H (rare-earth magnet)^ afl^oil sl^A^cHsj §0|S r x|°} ^ 

^o| #o|^a| s^oh ^^x r ^|oj ^a^o| *^HjcH 5ioo^ t £E°|, ^-ff-A^ (rare-earth magnet)^ m^o\^x^o\\ a|sH 217 foj 

0|S| ^o| *1S^A^ (rare-earth magnet) ^ 2fla r o|MX r ^^ z|Z| 7 r x|Ji °17| cjj^olj, ^^o|| SicH A]^ t se^sj s. 

ZieisHAi, x^sj a.- ^^p-xf^o^ rjfla r o|MX r >M *J^^x^( ra re-earth magnet)^ <H± ^^o r 



2006tS 129 11^ 12^ SSI 11 GIIOIXI g 2 ffllOIXI 



SEih *r^# *£#4ie*©£ ^^fe *r^£7r ^7| ajj^oii 5||a^o|Ex|-Aixi^ SIS^scHsi c«^g.# S-ffo r x| 
8^*1 Eh X r ^£7 r x|i4*| 7i| ^o^| cc^ sj^^x^ (rare-earth magnet)-£ ZI7 r 0|7| a}j^o|[ SEj2] 7 r ^o| g#S}7fl 

o|oi| ofa r) ^eH°J S^-xWS#7|o| ^ojA^, f^ffx^ (rare-earth magnet)^ nil a|-o| ^ x^ oj §^eH# ^ £ 

fc g^XWSS^Oll 5iCHAi f Ap| 2|S^r5LCH°.| X r ^-E 4| ?I|0|4*S| g?XH2^ ^S^, Ap| <g^X r *j#-£. 5Hoi£ i= 
0| ^ XMsjaHSfe, m# nil ^o| sj s^-t:^ (rare-earth magnet)o| b r ^5i^ r oj, oi#sj x r ^|xHS# «g^ol- 

^si xm 3.nm ^ sue*. <>Pi*i, ^ ^cxi i^n^s^a si xntUssi ttewa ^ 21^*1, 7^ 
>m oil tj-ELi^o^. ^ sick 

5ES. ¥ ^S-B ^# ^op| *j°KH, 2| x r ^o| g^o^ ^ahe| 2j^x r ^<H# z\*\xmm JIS^ 

cHsi'm^oil «{j*|t!-^xHM*i#;Moi| 5i o| >H , 4^1 sl^j^oi^, ZlSth £P| 2| x^A r o|sj a^| s|^x r solsi x\m°\\ ^ 
^7\\am\ yH*ls]^ xiH^^x r A 1 nf > a^| z| x^o}-c r A^j S|gx r ^o)si aj^oj^oil «H ^ll2S^x r ^ # ^b|^, 

Apj Z| oj^oj- Ak 7 | X^oj ^-xl-A^o^AH a^| xHH^^-XfAJ- A r §S r 0i -yHSjo^ Ai| ^XfAjO^ ^^sjr^, 

Ap| x||ig^xH2} ^7 1 x-i| 2 ^^xM^ A^o| $v n\ZE ^J2S *Y±= ^^x^^^loii si^ahs 

0| g^-, Xi|1^^-X^^ 5jAp_||2| ^ tqaokoj gAHsjj, A|-7| Q^L X |.^oj ^^*kog ^X r £|tt| ) Al- 7 | 

^^*fcH] ^AlAjol Al-7| ^^|AjAK>|j 75[5m *\&n3.O\0\\ »H *l S| °1 , ^7| 1 ^ SI ojol. =l 0 | Al-7| oj^Sfe X^ ^ 

0\± ofLf°i Xf^o^_ A r §H|tt| E r ^ ^0| At7| oj^Sj-^ X^ # C r -E oh^Sj X r ^o^ A^^jcK 

All1^^x r A^oi| EflafoiHxhMol Af-e-s]^ xi|2^^-xh^oi|^ s}^^x|-AH( rare - earth ma gnet)o| A^Hjoi, nsf u|cR£ t xfl 
1^¥*HMCH1 sjM^-x|-Ai( rar e-earth magnet)o( A r ^£j^ H29^W\\= m^[o\B.n^O\ AfSgcf. 

OiJn a 0 |§ i Xih^^Xf^-g. AiA r Zj^o| ^ tt|SL^S| 3 S^O^ *tX r £| Oi 3 ^^Sl ^£lAjo| A^7| g 

fll-a^l ^Al^fS.^ Ap| sjAjx^cHo|| 14 x| S 4. 

*}&0\\ aH|2^^X|-A|- cj-ot*!. gAV- xH§m ^ 5i^K Oi|##a f ^A^Z|^o J ^ CE|S.^S| 5, ^Bi ^# i^7^f 

A r cf^i^^ El^-i- ^ai£ dri^Ai^cK o| afl, ^A r z|^o| ^ S?o||^ 5|Sx r solo| ^jH^ ^§ a+aF «0 

A^cj-a]^^ ^ ^^oii^, zl sisx r s<Ho| ^aj - ^ bfjxj ^ ^o| 2*gs r cL 

5£th, #^^:«aa|Ol# aia3CrS<HM|aAo|| Z| Al|lS^XfA4= AK)|00 g^Sjttl, £13 3fe S^X^ A r 0|0l| AiS| X^S| ^ 

£EtV, ^^SoIjAH, siSXf^oi^, Hefi^§o|| 2\f% x^e^i o|^cHx|^ ^o| «r^^r^, Zl ^ x r ^e 



& Srae. §7|^7|oj SHeiJAH^l-#o^Ai A r #£|^ H^A|ej^DC£Er<>{| ^^5f^, 0|0(| SJ^ ^7|^^7|°J AH^ # *fc 

2006^ 12a ngj a fig a «i 1 1 mi oi xi § 3 mi 01 xi 



^S^^B# ^Jo^ atSS.^SS ^ xl^r ^0i| Sja»a©£, ^ ! a, £ 301 , £ A|SjCH xi^ 2*1^, 0| ^AlOiloijAH^, *j 

2^01(10)^1 ^ *r^§ fiil^0|HX(-^o| ^h^^xHOi);^ t|£fxH (rare-earth magnet)°J *l| 29^*1 (12)°.^. ^£!o r 
□1, *U1^XHM(11)# °igxR£^ ^o r a oicK 

t^7|Ai, Sj^^CHdO)^, ^go £ D^Sittl, £|3*MI# ^SX|-SCH(16)S| l-H^0|| H||x|£|Q|, & ^o\\M9\ m 

S*riao)(i6Kr. £ So\\M ^eU^I siSx r 5iOi(i)ar ^SJ°h #o|jel^ a ajo|^ ^*hc r . 

2||a^|EXH^^ a^^J X-illg^X^dD^, *|A r ^fj£>| 7 r X|Qi §^ EHf^|7|- ^E t£|&#o S ljAj£|^ f zl *fi= 

Wia-SPHI S|X^S|CH 5icK £ 1 CH| A-j , fjiy-oj q^if ^JUS^ Ej-«r°| q * 0 | S|S^rSCH(10)S| ^ai# #^3hb Zj XRA r 0|o| g 
74|£|0|t*|, 0| %?\\#m B&r °r^, ^H^^Xh^dD-E n S^»l|Af0|2] #AJ^0| ^7i|Aj B ^0i| ?|*|^ ojgg- X r ^ 

A r 0|0{| dfj x|HjcK dj^Aj , ZJ- *J| >S S^ltfBCHI S|«R, N^SJ X^^(111)fi|-S^Sl X|-^(112)S. 7 r *J=1 

0| ^A|oiIoi|Ai t a|s.#xi4j (rare-earth magnet) 0 -^. ^ahs| x-H2S^xH(i2)^, ^HS^Wd 1)3* s|aJZJ«o| <^o| 

x|°| e^Pr ^ gf-B cqaotoj nj-o^ gAHsj^ oi Cr . o| fl|2a?xH(1 2)€, *i x r ^c r S!Sx^o)(io)sj a|^oj«^oi| 
Ai, S|gx r =aol(l0)2| x|#jzf ^msfe ccfa^ bH^lsjoi o. ck ccf^AH, ^ x^-e N^o||A-j^ o|qsh xi^ ¥• ?H°J ^1^^ 

*i|1^XK4(11)£| y A *MWM1)s+ N^^sj xi|2^^xH(i2) ah| ^ ^sjcH xi^^, S^°U*lfc oj- 
^ ?H^I ^11^^x^(11)0] z| X^^(112), S^^Hj ^12^^X^(12)^1 M\ 7HS ^ahs]- 2!o|c r . 

EE*K o| ^A|oj|2|- z| xH^d 11 ,112)011 ^i^fe ^ 7H°J ^Ht £*l<dB# ccfaf g^s|-7i] aH*|^H #c r . o| *J 
AloilollAH^, ^I2?j^x|-^d2)# *|A r 2rf*£| s r x|p|, £ 5°i| £A| s^oi ^x^, ^12^^XH(12) X ^ ;§l 

e.^# ^ oKH, ^^sj *^ s|2x^cH(io)s] ofc^l oHx|5H£ #cK 

^OiMi^^-S] ^ ^|1^^-X^(11)Jlf ^i|1^^X^(11) A^0|oj ojgojo^oij- ^ AK>|0l|Aio| X^S| ^ ^X|^7| ^ 

«V ^^«H£|Oi§ #(13)0| ^AHs|cH Xi^k BEth, ^12^^X^(12)^ Xi|2?J^-X|-^o| oteh«^o||£ t *i!2^X^ AfO|S| X}-^ 

°4 th^r, ^x|op| §aj>.dHa|oi€- #(l4)7h *m °^£|cH xi^K nafJi, 2|^x^cH(iO)si sj^^^^oil^, £a| 

&E 2|3^0| #^j^(l5)0| ^AHsjoj oiCK 

^ x^, ^Ajsr^a^ys x^# ^EhtH^. 

^ ^o{| sjof^, nil ahol^x^o^ ^ahs| 7H|1^^-Xf^|(ii)^ oj^o^ x^o^ ^^Kzi, ^^#x|-^l (rare-earth magnet)^ 
S 3I2?J^X|.A1(12)# z| x r ^ahc r ufl*|ote q aho|HX r ^°|# A^^h ^^^^ x r ^^£# a^I^ ^ xl# ^ 

oMaK x^ji?j^xHdi)iif ^2?J^x r >M(i2)2foi a|-o|s| ^B\m 3.A m^r °ich 

5E£h Bflafo|exHs| ^oig^## ^ xl^^i, o||# f^, Dfla|-o| HX r ^ £ = S^£f a|^AH x^^ xp|x^ 

gx r somo)s] qj^o| e||^o|exmo £ S^-s|cHx|°^ x^oj x[y\x^o\ 9ix\n ^ ^ Sl^k 

o| S^oil, ^^-x^o| S^o^ fo|2, sj^x^oldo) XFxfloj xh^^si xf^ xp|x|fh# #oj - 

xi7| nJi^oil 3 Til & ^ xi^r. o|ofl rxfa^ q ^ d *oiq^^oj ^x^, o|^E i^j^^2Ht H^l ^ 

^ ^ Si^ 2]o|or^l xi^K 

o| ^A|oiiol| ojs^ f ^I|1S?XH(11)^2| fiflafo|E Xr ^a!f xi|2^^x r ^(12)^^AHoj ^|s#x|-^| (rare-earth magnet)^] 
A r #^^ ^S^te ^oi| 043H o, e ^ x^°j^# ^ 51 ^r. oj|# #oi, Sl-E x r ^# *l^x^ (rare-earth magnet)H^ 
^Aj^j. g°2[ bjjn^^ na.c|- ^E xf^°J£^ fh ^ oi^K 

o|cH| wjsH. ofl# 3.€: iq]afo|mx r ^o^ rj|^aHAi Sfiof x r ^^£# ^ o^j^ oj^x^oj ^|(S|x r ^)7 r 

avo) y « o| ^AjoflxHU, soafolHxj-^jif sj S.#x^ (rare-earth magnet)# «§sfr ^o{| s>\n x r ^°J 

5E# ^ 5icf. E f A| ^«H f ^x|-^# HTfl ts r x| ^ xf^°J£# #o|^7fl ^ 9ic+. 

5E«v, ^]1^^x r ^di)Afo|ol| fdAH^ #a^baaj(H# §(13) SI *fl2^xMd2)H] °^Eh¥Afo|oi| ^Ajij ^^j^dHa|cH# S 
(14)oli si5«, x r ^ ^ ¥ aj- ^x|fh^ 5i7| ajl^oil, ^^<g=M^ ^ ^12^^x^(11 ,i2)o|| °]oi- xh^Sx r ^ ^Tflsfo}, 
^or^ x r ^°j£^ £cf §o|s r 7fl ^ xi^f. 

ZialJi, xprS] 5flah0|^x r ^# ^^4rX|-^ (rare-earth magnet)^ A r sa^ ^oj - oio D | i o^|# 2.^ 

x r ^# I^xH (rare-earth magnet)^^ 3^2} u|jn^jAi x\7\?*sL\m o|# ^ xi^f. 



2oo6t3 12a 11^ leg &n\ 11 mi oi xi §4^1 mi 01 xi 



£ 2011 £A|s]ol XMM, 0| sl^x^Qi(IO)^, Hfi| |^^ S ol| 9\m ^oj^ajo^. |A^ Wi £A| =gi_flol| 

Ai x r # *1^ r oi ^ ai^cfl, o| an *HS&# Hfill^gfM- #a|oii y A ^S-oil ^^a}-m(11,12)# ^§§fe 
^ah^ji a^#^-M(oil ^ 9?^(11,12)» D H ^ o^oi ^o! d^xi^ch #ai:±uH£|o|# S(13,14)5E #a| 

oij gAjsf^^ol A^sjolch na|:n, s|gx^oUiO)o|| c«gefe s^xh(11,12)s) S2o||flo)AH s^S-Sol 

o|oii ©ism, gem £B||^o £ 5j^jx^cH(iO)# S# 4 s Si^l eUj^oij, Hoi ~a|x| afrou^ ccs^ ^ 

^, 9S*WI £|^r£, Z| (11,12)^1 ZfEHMI*l, S|^X^Oi(10)Sj SI gsj^0H£|CH## 

(13,14)s| ^a^o,^i- i 5|gx^oi(io)si 5j^A|oi| ^Ai^oil as ^ 5U£^. »S» 4 s Si^ ^^ioll ^*|^2L Si 

D r . E£oh, *i| 2^X^(1 2) # ^ ^^l^^ g^H||£|0|g *(14)# SiSS ^#^0|Oli # 

ch 

o| 2lSxhs<H(io)# HBiA|a|^ 1 (brushless)DCa.&l^ i ^y\^[y\9.\ Q^M^m^^M ^S^, °l ^ e i A l 

a|^(brushless)DCS.&loil ojsfl, *U^7 r ^ &^<&0\ §7|^Sp|S| ^(ggjagoj g^nj. x|«t)$ »aja|ZJ - 

21 

Dj.S« c 4 oi| £A|S|CH 5lS^Oi(10)Hj ^^Oi|^.A-i ^°gol-Cr. 0| £ ^ O^J 0|| AJ ^ , Zj X r ^°J ^^|Aj B ^-0l| S|mff-X}-*i 

(rare-earth mag net) 52.^ □r^S *HlS?-xM(17)o| uH*!*!*!, fiflBrOimxH D j. aa q 2 a?^(1 8)0| XH=*D r cj- 
xf-^cH (10)^1 S]^^-^-^oi| o[]x|£]cH 5icK c|-a| Eija r o|BX|-^;^ ^|^^A|-^(rare-earth magnet) si aHA|7 r tJAj 

oil si- emis ^£|CH xiciK 

s^^^x^ (rare-earth magnet)H^. ^ahsj x^U ^^-x^ (1 7) - 5|AfZ|^ 7|-x|o1 S*r SM^I^r a|s_°ts>| nj. 

o|oi| «huH, fija^olHx^o^ ^ahsj ^j 2 ^^x r A4( 18 )^ x r c r a|^o, ^ # 7Wtt) z| x^fi| fi|^^*o|| a0 |7 r ^ 

5Et!-, ^oH-H^^ai x|j 1 fxH(1 7)^ ^il 1 ^ ^-x r >4 (1 7) Afo|oi|^ zi# A r o|sj x^sj e^, ^l^l *m#^«H£| 

ojg *(ig)o| ^AjsjcH SJlcK o| ^^olloiiA-i, #^^bH£|<Hs- #(19)^- 2iax r ^i(H(io)s| ^^(15)s| ^o|| ^4 s 
^o^xi ^Ajs|(>i o|cK 

o| ^^oi|o|| 2\f>l&, aH1iS^x^( 17 )« sj^#xf>M (rare-earth magnet)o|£*| , zl x r ^^S.7|- ^ ^x|^-& a^^ aj A | 
oil 04 ^1^^x r A4(n)(£3ij-i)Mcr£ ^oixjoi, o|o|| ^SH, AH|2^^-x r >M( 18 )- ^|afo|ex^o^ zi x r ^^£^ ^ ^ *f 
x r ^o| A^Sh AjxioiloilAHoj ^|2^^x r ^|(i2)M^h7iA!cK 

0|^d^^, x r ^°!£ol| o[olAi^ t A^oh AjAjoljsf ^x r o|7 r E*^, £££h, ^112^^x1-^1(18)^ ^o|S^§0| ^5t|£ *I|1£^-X r 
o] xrOpr^xjoi, iajg^o^f HTlt^ ^ SicK 

£ 60ll £A|s|cH aI^ ^dx^, ^^!^ S^cHI^ *l|2^x r Aj(i8)# ^|x r z|^o| ^ [qa^al ^ah^oj 

2|2^sol(io)^ x|^jz| ctrSI- uH^lsHi £ 6<>!| £a|s|c>i 21^ ^dx^, ^I2^ ^x|-^(i 8)^ ^ 

S| ^ CI|2.oto| ^AH^oi 3 * 0 | 2|SX r ^cH (10)^1 *to r £^ uH*|6fl£ #cf. 

oii=L ^o^- 0 |2f ^o|, ^|afo|HX r ^jTf sj^-ff-XHM (rare-earth magnet)^ EE^W oi&i7 r x| ^ 

oi-y ( s^a^ ^^01 AjAjoii^ &*\f>m ^^o r «x|o|, Aj-^h l|§§ oisn£t &^x r ^ zi^jsi §y # 



» ^ a!£t ^b|^°I ^^xf>4S#7|7r Ail^^cK 



2006^ 121 11S ifiS Sfll 11 Ell 01 XI §5ara ffllOIXI 



A^7| 5|t|X^(>i^ o]g» A^ 7 j Z| X^ A^O|oj ai;| Aj x| ^ oj *l #0{| ttf# Z|^|AjA^| U|| *| £| A-j|1^^-X^^ ; 

Ap| Z| X r ^Q r C r ^-7 1 S|?jX^OiS| £|^^«^0i| *i1 2<g # SSSKH, #7| Z| Zl^zl <£P| A" r ^°] g 

^Oleh X^Ajxl]^^ AH|3&£Itt ^9^^ ofe S^-X^A|^7| 

a-11 2^oi| 5icHAH, 

£PI *|A r Z|g°| Z*fe H]S.^o| £|o^ ^Aj £ | ZL> A^( AHH^^-XI-AH o| ^|io £ **X r £|tH ^Af 

0|S| %^^0\ *p| g^|AiAVoi| ^x|§^^ AJ-7] 5l£!XKSOlO|| U\\ *| £| tt| , Ap[ ^jlg^Xh^oj o|u|. = 0 | ^7 1 °J*jo r i=- X^ 
^ Oji=L efLfo] X^o^ A^Di, ^0| Ap| oj§^ X^ # C}-# ol-L-^o, X|-^o^ A r #fE|4=- ^§2^ *fe -g^ 

Aij 2S AH] 3fH»| SiojAi, 

(rare-earth manget)^^ □f^^oi ^7| Aj^^x^-^ av 7 | £|*ix r .scHs| x|S2j. ^jn^fe of^ a}|*|£j^ 

ofe «g^-XhAHAj # 7|. 

All 2» SE= *ll 3«WI xioiAi, 

AV7| *ih<g^X[-Ajo! *jA r ZJ;t*S| EhB# z*^ J?^o|BAHo S S^jsiJl, ^7 1 ah|2^^Ho| Jl^sI es# SJM^X^ 
(rare-earth magnet)^ o^s^t*) J^St 1 ^*!* av 7 | s^^x^oj Ap| sl^xh^oisj 9«| b|A|S|- 

All 2S fl|31H)!| aJcH A H , 

^7 1 AUi^^x^ol 3]AfZ|^H| ^ s| (rare-earth magnet)^^ □r^^l^l, ^7| fl!2^^H^E ^Ahz^goj 

SB'S ^ ^SfO| §XfAJO £ D|-BjS]^ Al-7[ Ai|2^^X^ - a^7| Sj^XrSOioj x|#nf 5|iHote ^ «H*|s|^ 

All 2^ ££^ x|3tHHI 

^71 Ain^^XI-^-E SjA^^oj z>- *l^#xfA|( rare _ earth ma gnet)0|Jl, ^7| n\2^=?-^M0\ S^-B E+B-e* fill 

aNEXHo|oj, ^7 1 AH2^^x^oj ^s^&oi A^ 7 | s|sx^(Ho| ^ai # ststi dH*|£j^ ^go S S^^a^l. 

Afl21h5E-^ 43«o|| AicHAi, 

^7 1 S^A^^ 5|A|-Z|^oj t|£^x|. ah (rare-earth magnet)o| n t ah{ 2 ^^M-^ EhSS ^ 

arOlH^i-^oiDi, a^7| Ai|2^^x^oj a^^ a^7| sis^soisj &SJ | af] *! o |-^ yjm ^S^^ o r ^ S^x^^^i. 

^|1«oB Aioj>H, 

a^7| siax r 3acHsj mi^cm^si a^ 7 | a^i 1 ^ ^-x^ A |_ 0 | oj| ^ #^^bHa|cH§ *o| ojA^£|cH ^S^^ o r ^ 

*^|. 

AU21r M]Aj Ai| 8f,^ CH- ^ ^ $lo\M t 



2006^ 12a 11a 12^ aai 11 mioixi m 6 &i«h oioixi 



Xi|2S^^S| ot^^^oll^ ^^^uHalojS. £ 0 | §££|0| *m ^S^S °trr S^HSS^I. 

av7| £|£XK2CH^ "afl^SSoil oj-k ^ahsj xHy^sj «|§x||S o|^<H*|Qt, xhh^sj ^g^|ojj^ aj 7 | = a||:±:gg§ofl 
M\ ish L Hx| *1H 1» # °i — » fJ-o|| SicHx-j, 

#7| 5|Ajx^oH# ^ HeiA|£|^(brushless)DCSBHo| ^ - ste St 1 *!-*!?!!*?!. 




2006id 12a us, 1 isg aai 11 iBioixi m 1 &m mo\x\ 




2006^ 123 11SJ I2g 11 HIIOIXI § 8 £KH SlIOIXI 



,4 , 





2006^ 12a us* isi mm 11 fflioixi m 10 sjjkh mioixi 




2006a 12H ms.m &m 11 ihioixi e 11 &m 51101x1 



